Purification and properties of the fatty acid synthetase complex from the marine dinoflagellate, Crypthecodinium cohnii.
De novo biosynthesis of fatty acids in the heterotrophic marine dinoflagellate, Crypthecodinium cohnii, has been studied in vitro. Fatty acid synthetase was located in the cytosol and its activity was dependent on acetyl-CoA, malonyl-CoA, NADPH2 and NADH2. The enzyme was purified 100-fold using ion-exchange chromatography on DEAE-Sephadex A-25, adsorption to hydroxyapatite and gel filtration on Sepharose 4B columns. Very active endogenous proteases were separated from the fatty acid synthetase at the first step of purification. The purified enzyme had a molecular weight of about 400000, as judged from gel filtration, sucrose density gradient centrifugation and polyacrylamide gel electrophoresis under non-denaturing conditions. Polyacrylamide gel electrophoresis under denaturing conditions in the presence of SDS and urea revealed one major protein band of Mr 180000, suggesting that the enzyme is composed of two multifunctional subunits of apparently identical molecular weight. Reaction products of the C. cohnii fatty acid synthetase are free fatty acids due to the presence of a thioesterase activity in the purified enzyme complex. The main product is palmitate. Docosahexaenoic acid (C22:6, n-3), the major fatty acid component of C. cohnii lipids, is not directly synthesized by the enzyme.